Computed tomography CT is an essential diagnostic tool in routine clinical practice. This imaging technique has evolved dramatically with the introduction of multislice CT MSCT scanners. [1] [2] [3] MSCT scanners show great promise in overcoming the limited reproducibility of single-slice CT scanners due to a shorter exposure and investigation time, which is achieved by simultaneous acquisition of dozens of slices with one scan. Moreover, partial-volume effects are reduced and signal-to-noise ratio SNR is improved.
However, accompanying this rapid evolution of CT technology is a growing concern regarding the radiation dose delivered to the patient during helical CT examinations. [4] [5] [6] [7] One technique that involves a high dose of radiation compared with the conventional helical scan technique is cardiac CT imaging with retrospective ECG-gating helical scanning. [8] [9] [10] [11] [12] Retrospective helical acquisition requires slow table movement during scanning for over-sampling projection data for gap-less and heart-phase-consistent reconstruction. If images are to be reconstructed in the diastolic phase, only this kind of protocol will lead to a significant amount of redundant radiation exposure. At this point, there are few reports that estimate the relationship between image quality and X-ray exposure in MSCT studies using one optimal index. A general relationship exists that dose is proportional to tube current-time product/pitch that is called "effective mAs". The effective mAs helps users realize that as long as the ratio of tube current-time product to pitch is held constant the user can reliably predict the constant noise level for a given object size. However, with some 4-slice MSCT scanners, it has been observed that dose and noise do not share a linear relationship or constant for a given helical pitch. Normalized dose divided by image noise for helical pitches nDNR:
normalized dose to noise ratio were calculated in consideration of beam collimation and reconstruction
Summary
Patient dose reduction in computed tomography CT always results in a trade off between radiation exposure and image quality. There are few reports that estimate the relationship between image quality and X-ray exposure in CT examinations as one optimal index. The purpose of this study was to determine the optimal parameter settings enabling a low radiation exposure without compromising image quality using a particular 4-row multislice CT MSCT scanner Aquilion VZ 4-slice CT scanner, Toshiba Medical Systems Corporation, Otawara, Tochigi, Japan . Normalized dose divided by image noise for helical pitches nDNR: normalized dose to noise ratio were calculated in consideration of beam collimation and tube current-time product. Optimal tube current-time product was calculated using the nDNR for the helical pitches based on user-defined standards of quality of the CT image. As a result, the nDNR proved to be well-supported to decrease the patient exposure in various exposure conditions of MSCT scans; however, the dose and image noise did not show a linear relation to the helical pitch. In conclusion, nDNR can be applied to patient dose reduction while keeping an acceptable image quality using a particular 4-row MSCT scanner. Table 1 . Doubling of the slice thickness doubled the number of photons used at the same kV and mAs , and decreases the SD by 1/ 2 or 41 . Fig. 3 shows the result of normalized radiation doses for varying pitch, as a standard dose in helical Measurements were carried out by using a cylindrical standard CT dosimetry phantom by employing PIN photodiode dosimeters. Table 2 Radiation dose measurements for varying pitch in multislice helical CT scanners Table 2 CT X CT PIN
